However, after sufficiently increasing the pressure exerted by the glass pipette electrode the negative notch following the initial positive deflection diminished until the slow wave consisted simply of a positive deflection followed by a gradual return to its initial level (Fig. 2C) .
(Note also the increase in amplitude.)
This configuration is very similar to that of slow waves recorded from longitudinal muscle cells with intracellular electrodes, suggesting that it represents the temporal course of the change in membrane potential associated with the intestinal slow wave.
The sequence of tracings in Fig. 2 Figure 4 represents the situation where the recording electrode exerts pressure on the intestinal segment. Since intestinal smooth muscle is depolarized by mechanical deformation, it is quite probable that the tip of the electrode, by deforming the tissue directly beneath it, reduces both the membrane potential and the membrane resistance of the muscle cells comprising this tissue (see also I 2). I3ecause of the syncytial properties of intestinal smooth muscle (I o), the electrode can effectively make electrical contact with the interiors of muscle cells adjacent to those depolarized.
In the diagram of Fig. 4 No membrane potential is shown, indicating that the electrode is exerting sufficient pressure to depolarize this segment completely, In practice it is assumed (although not directly proven) that this point is reached when further pressure produces no further increase in recorded negativity.
With electrodes of the size used in these experiments (tip diam ca. 0.5 mm) an applied pressure of 5 g is usually sufficient to produce maximal depolarization. E,, represents the membrane potential of the cells adjacent to those depolarized by the electrode, and R, represents the membrane resistance of these cells. R, is the shunt resistance around the tip of the recording electrode produced by indenting the surface of the tissue when pressure is applied.
The circuit is essentially similar to that proposed by Gillespie (r 2) for recording from apparently single cells with large microelectrodes, except that it includes the field potential component represented by the IR drop across R, .
According to the diagram of Fig. 4 , the potential E, recorded between the two electrodes at positions PI and PII will, at any instant, be equal to IR, + E,,, R,/Rt , where R, = R, + R,,, + Ri + R,'. As noted above, if the slow wave is propagated, the time course of the field potential may appr oximate th e second derivative of the time course of the change in membrane potentia 1 Em 7 tween the recording and indifferent electrodes was found to be I .2, I .4, and 2.0 kilohms, during the recording of the slow waves shown in Fig. IA, B , and C, respectively. Similar resistance values for the slow waves of Fig. aA , B, and C were I 5* xg, and 30 kilohms, respectively. Thus, the value of R, for the recording situation where the glass capillary electrode exerts sufficient pressure on the tissue to record monophasi .C slow w 'aves (Fig. 2C) Figure  5A illustrates the pure doubly diflerentiated form of the simultaneously recorded monophasic slow wave shown in B. C, E, and G are tracings of the doubly diEerentiated form added to the original monophasic slow wave. The relative magnitude of the latter increases progressively from C to G, being maximum at G. This is equivalent to making R, of Fig. 4 infinite. The configuration of the recorded slow waves in Fig. 5A , C, and G are similar to those of Fig. 5~4 , B, and C, respectively, indicating that the intermediate I type of configuration can indeed result from a superposition of the monophasic potential with its second derivative form.
Most of the monophasic slow waves recorded with the pressure electrode have been obtained from isolated segments of intestine in vitro, whereas the majority of monopolar recording utilizing needle electrodes has been done in situ. In order to demonstrate that it is the recording method and n ot the preparation which determines the type of record obtained, it was necessar y to repeat the experiments of Figs, 1 and 2 using in situ preparations. The tracings of Fig+ 6 are typical of those obtained with needle electrodes (A, B) and glass capillary electrodes (C-E) f rom the cat jejunum in situ. (These experiments were done in collaboration with Dr, Robert Davis). Figure 6A and C were recorded with the tip of the recording electrode about a millimeter above the intestine in the Tyrode solution which filled the abdominal cavity. The configurations of both these tracings indicate that the slow waves were propagated (since the approximate d2E,/dt2, even though the first pusitive deflection in C is relatively larger than its counterpart in A). The tracing in B was recorded with the tip of the needle electrode penetrating the muscle layers of the intestinal wall. Figure 6, D In most cases of intracellular recording, however, the field potentials are so small in comparison to the transmembrane-potential change that they produce negligible distortion of the latter. This is also true, but to a lesser extent, of pressure electrode recording of intestinal slow waves, the maximal amplitude of the slow waves recorded by this method being some 5 mv whereas the field potentials are of the order of 0.2 mv.
In records obtained with the needle electrode in vitro (Fig. I ) the initial hump (or b-fraction) of the slow wave could not be eliminated.
This hump is also a prominent feature of slow potentials recorded in vivo by similar type electrodes (Fig. 6B, also refs. 2, 13 ). In such in vivo recordings, field potentials associated with the intestine are maximal when the reference electrode is situated on the animal at a considerable distance from the recording electrode (e.g., subcutaneously on the inner aspect of one of the thighs). The tip of the recording electrode effectively makes electrical contact with the interiors of many smooth muscle cells, just as the pressure electrode, but the shunting resistance is comparatively small, first, because of the large area of electrode exposed at the tip, and second, because there is nothing comparable to the glass lip of the pressure electrode that serves to seal its tip and thereby to increase the shunt resistance. Since the shunt resistance (R, of Fig. 4) 
